The deexcitaion probability calculation of the total Penning ionization cross section for 
Introduction
Penning ionization of atoms and molecules by excited rare gas atoms in metastable states has been extensively studied. [1] [2] [3] [4] The rate constants or the cross sections have been measured by using beam, flowing afterglow, and pulse radiolysis methods. Theoretical investigation has also been reported. [5] [6] [7] However, ab initio calculations are still limited to some simple cases. [8] [9] [10] [11] [12] On the other hand, few experimental works have been reported for the resonance or the radiative states in spite of much theoretical work because of experimental difficulty. 13 However, several experimental results on the collisional energy dependence of the cross sections for deexcitation of the resonance and metastable states have been obtained by the present authors. [13] [14] [15] [16] [17] In this paper, the deexcitaion probability calculation of the total Penning ionization cross section for Ne( 3 P 2 ) by Ar has been made at collisional energy 38.1 meV. 
Results and Discussion
The deexcitation cross section has been measured by using a pulse radiolysis method. The experimental apparatus and procedure of the present pulse radiolysis method have been described in detail previously. 3, 4, 13, 14 It is natural that transition probability P(b) is given in equation (1),
converges to zero or is terminated at a finite maximum impact parameter, b max . Considering the interaction as the source of Penning ionization, the Penning ionization cross section by equation (1) is expressed in a general classical reaction cross section by
where P(b) is the transition probability and can be written as
Niehaus discussed two particular limits for reducing equation (1) to (2) In the present calculation case (2), i.e., E >> D is described. In the case (2) the relative kinetic energy, E is considerably larger than the well depth, D, the influence of the attractive part of V*(R) can be neglected and V*(R) approximated by a pure repulsive potential. Niehaus proposed that V*(R) is expressed as Considering the magnitude of the mean collisional energy with respect to well depth, D, the application of the analysis in the case (2) is expected to be more appropriate. Koizumi Table 1 . 
Conclusions
The deexcitaion probability calculation of the total Penning ionization cross section for Ne( 3 P 2 ) by Ar has been made at collisional energy 38.1 meV. The comparison of deexcitation cross sections, polarizability,   / , deexcitation probability, 1/2 Ne*)} {IP(M)/IP( and the well depth of interaction potentials for Ne( 3 P 2 ) by Ar for the case E >> D has been made. Theoretical investigations for Ne( 3 P 2 ) by atoms such as quantum mechanical optical model calculation and ab initio calculations of the optical potentials should develop for the further understanding.
